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Wastewater represents an alternative option for use in urban areas, industry and, 
especially, agriculture. In this context, pharmaceuticals may undergo incomplete 
elimination in wastewater treatment plants (WWTPs) and are found in reclaimed 
wastewater, possibly being uptaken in crops following wastewater irrigation. Among 
commonly consumed crops, vegetable production uses considerable amounts of 
reclaimed wastewater for irrigation. 
In this study, we investigated the fate of pharmaceuticals compounds in a wastewater 
treatment plant (WWTP) equipped for the elimination of carbon and nutrients. The primary 
treatment consists of a screen, an aerated bean extraction tank and a primary clarifier. The 
biologically treated wastewater from the conventional activated sludge is filtered through a 
layer of a continuously operating sand filter prior to being disinfected by ultraviolet 
radiation. Effluents are used for irrigation in agriculture. We used the simulation tool 
“Activity SimpleTreat - fate model for ionics in wastewater treatment plants” [1] to predict 
the fate of pharmaceuticals compounds in the municipal WWTP. Model parameters were 
adapted to the situation at site. Chemical data were estimated using ACD/i-Lab. Model 
predictions were verified with measurements from a monitoring campaign in the WWTP. 
Results showed a high measured removal efficiency of Diclofenac, Ibuprofen and 
Ketoprofen concentrations in the WWTP and the simulation tool confirmed the same 
conclusion. 
As to uptake in lettuce, empirical results were compared to simulation outcome. For plant 
uptake prediction, a new steady-state model with translocation and phloem flow was 
applied [2]. Addition of phloem transport was necessary because the investigated 
compounds include weak acids (pKa 4 to 5), such as ibuprofen and naproxen, which 
undergo ion trapping in the alkaline phloem fluid (pH 8). The preliminary results with the 
new steady-state model, showed the uptake capacity of pharmaceuticals in different 
tissues of lettuce. The assimilation and distribution of pharmaceuticals compounds in the 
edible part of the lettuce leaves and the subsequent passage to the harvested plant parts 
is investigated. 
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